IgG4-related disease is a newly recognized fibroinflammatory disorder that has the ability to affect nearly every organ system. It is characterized by tumefactive lesions and fibrosis and closely mimics neoplasms. Only one case of IgG4-related bladder mass has been reported in the literature, but there are no reports of IgG4-related disease in a urachal mass. Herein, we report a 26-year-old male who initially presented with symptoms of recurrent UTI. Work-up revealed a 6 cm urachal tumor, a 1.4 cm pulmonary lesion, and mediastinal lymphadenopathy; all metabolically active on PET scan and suspicious for urachal adenocarcinoma. Lung lesion fine needle aspiration and TURBT pathology revealed inflammation but no evidence of malignancy. The patient underwent a partial cystectomy and umbilectomy with pathology demonstrating dense plasmacytic cells, a high rate of immunohistochemistry staining positive for IgG4 plasma cells, a storiform pattern of fibrosis, and an obliterative phlebitis. Furthermore, the patient had an elevated serum IgG4 level of 227 mg/dL (range 2.4-121 mg/dL). IgG4-related disease is a newly recognized fibroinflammatory disorder that can mimic neoplastic processes and a high index of suspicion and accurate tissue pathology is necessary for an accurate diagnosis.
Introduction
IgG4-related disease is a newly recognized condition characterized by a fibroinflammatory process that leads to lymphoplasmacytic infiltration containing IgG4-positive plasma cells, fibrosis, and tumefactive lesions than can be locally destructive [1] . Elevated serum IgG4 in a group of patients with sclerosing pancreatitis was first reported in 2001, a disease now known as autoimmune pancreatitis [2] . Later, recognition of systemic involvement of fibroinflammatory lesions involving IgG4 led to development of the term IgG4-related disease and has since been described in nearly every organ system [1, 3] .
IgG4-related disease can involve the genitourinary system. Reported cases include interstitial nephritis, ureteral obstruction due to ureteral pseudotumor or retroperitoneal fibrosis, prostatitis, and epididymoorchitis [4] [5] [6] [7] . There has only been one reported case of bladder involvement by IgG4-related pseudotumor in an elderly female [8] . Herein, we report a 26-year-old male who was found to have an IgG4-related urachal tumor.
Case Presentation
The patient is a 26-year-old male who presented with symptoms of recurrent urinary tract infections despite antibiotic therapy. An abdominal ultrasound revealed a 6-cm mass superior to the bladder consistent with a urachal tumor ( Figure 1 fibrosis ( Figure 6 ) and an obliterative phlebitis (Figure 7) , characteristic histopathological features of IgG4-related disease. The patient's serum IgG4 was elevated at 227 mg/dL (range 2.4-121 mg/dL). He was referred to Rheumatology for further management and has completed a course of corticosteroids with resolution of his IgG4 level to 86.6 mg/dL.
Discussion
IgG4-related disease is a newly recognized disorder that has been reported in nearly every organ system. IgG4 is the least abundant subclass of IgG, accounting for less than 5% of total IgG. It does not activate the complement pathway and therefore is thought to play little role in immune activation. IgG4 usually only responds to prolonged and repeat antigen exposure and is involved in the anti-inflammatory process. It is theorized that molecular mimicry in genetically predisposed individuals and autoimmunity are responsible for IgG4-related disease. The activation of regulatory T cells is thought to be unique to IgG4-related disease, resulting in overexpression of transforming growth factor beta and promotion of fibrosis. Patients typically have a subacute presentation, either with solitary organ involvement with silent systemic involvement or with multiorgan involvement [1] .
In this patient presentation, physical examination and image findings were suspicious for metastatic adenocarcinoma of the urachus. IgG4-positive plasma cells can infiltrate tissue involved by cancer. Therefore, proper tissue sampling and pathologic review must be performed if malignancy is suspected, as the presence of IgG4-positive plasma cells in tissue is not in itself diagnostic of IgG4-related disease. An international symposium was held in Boston in 2011 to better define the histopathology of IgG4-related disease and provide guidelines for pathologic diagnosis, which is based primarily on morphologic appearance [9] . Dense lymphoplasmacytic infiltrate, storiform pattern of fibrosis, and obliterative phlebitis are the described histopathologic features of IgG4-related disease. An accurate diagnosis requires the presence of at least two of the three described features of which our patient demonstrated all three. Elevated tissue IgG4 counts and IgG4 : IgG ratios should be determined but are of secondary importance. Serum IgG4 counts are typically elevated as in our patient but have been reported normal in up to 40% of biopsy proven IgG4-related disease [10] .
IgG4-related disease has been described in a wide variety of organs, but to our knowledge, this is the first reported case of IgG4-related disease presenting as a urachal tumor. This case meets the criteria for IgG4-related disease in a Case Reports in Urology new organ, as outlined by the consensus statement on IgG4-related diseases [9] . Histopathological analysis demonstrated dense lymphoplasmacytic infiltration with IgG4-positive cells, storiform pattern of fibrosis, obliterative phlebitis, elevated serum IgG4, and involvement of other organ systems consisting of lymphatic and pulmonary lesions demonstrating increased metabolism on PET scan, as has been reported with IgG4-related disease [11] .
Treatment of IgG4-related disease typically consists of glucocorticoid therapy but can vary based more on which organs are involved and the degree of fibrosis present. Progressive fibrosis can obviously impair organ function if left untreated and can be so extensive that it becomes unresponsive to steroid therapy. No clinical trials have been performed to determine the optimal treatment course, but other classes of immunosuppressants have been utilized with some success [1] . In our patient, surgical resection was diagnostic and therapeutic for his bladder symptoms. He has completed a course of glucocorticoids with a good serum IgG4 response.
Clearly, a high index of suspicion by pathologists and clinicians is necessary to appropriately diagnose and treat IgG4-related disease, an increasingly recognized condition. Increased awareness will hopefully improve diagnostic and treatment strategies. 
